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Mission at a Glance
•	 Launch:	 October 2016, on an Atlas V-531 from Cape Canaveral, Florida
•	 Lunar landing:	 March 2017, at the South Pole–Aitkin Basin, following a trans-lunar cruise phase
•	 Lunar ascent:	 March 2017, following about 10 days of surface operations
•	 Sample return:	 August 2017, to Earth, following a trans-Earth cruise phase
•	 Sample analysis:	 August 2017 to August 2018

MoonRise
A Sample-Return Mission from the Moon’s South Pole–Aitken Basin

The Moon is a witness to 4.5 billion years of solar 
system history, including the intense heavy bom-
bardment of the Earth and Moon that is thought 
to have occurred 3.9 to 4.0 billion years ago. The 
unique SPA Basin represents a window into the 
deep crust of the Moon and a portal to the history 
of this heavy bombardment period, one of the most 
significant events in the early formation of our solar 
system, and one that has affected all the terrestrial 
planets.

MoonRise would be the first U. S. and NASA robotic 
mission to return rock samples from the Moon. At 
least 1 kilogram of samples would be collected 
from the giant South Pole–Aitken (SPA) Basin on the 
far side of the Moon and returned to Earth for de-
tailed preliminary examination and data analysis by 
the MoonRise science team and others in the lunar 
and planetary science communities. 

The SPA Basin (located between the Moon’s South Pole and Aitken Crater, just 16° south of the Moon’s 
equator) is the oldest, deepest, observable impact basin on the Moon and ranks among the largest rec-
ognized impact structures in the solar system at nearly 2500 kilometers (1553.4 miles) in diameter and 
12 kilometers (7.5 miles) deep. MoonRise would test the Lunar Cataclysm Hypothesis by determining the 
age of the oldest and largest recognized impact basin on the Moon. Returned samples would also help 
to determine the chronology of impacts recorded in rocks and rock fragments within the basin, as well as 
variations in the composition of materials that make up the basin deposits.

MoonRise Science Objectives
•	 Determine the SPA Basin impact chronology.
•	 Investigate processes associated with formation of large impact basins.
•	 Investigate the materials excavated from the deeper crust and possibly the mantle of the Moon within 
the SPA Basin.

•	 Determine the rock types and distribution of thorium and implications for the Moon’s thermal evolution.
•	 Sample and analyze basaltic rock and volcanic glass, which record the composition and chemical 	
evolution of the Moon’s far-side mantle beneath the SPA Basin.

Samples from the South Pole–Aitken 
Basin: A new window into the evolution 
of our solar system and the intense
bombardment of the terrestrial planets
at a time when life was emerging on 
Earth ...
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For more information about MoonRise, go to:  

http://moonrise.jpl.nasa.gov
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The enriched FeO signature of the SPA Basin’s interior 
reflects the major compositional region targeted by 
MoonRise. 

Vast regions (shown in light green) of the SPA Basin 
interior meet the science criteria for an acceptable 
landing site. 

MoonRise would document the geologic context of the landing site with high-resolution and multispectral surface imaging, 
and would sieve a volume of soil near the lander to collect thousands of rock fragments. The regolith is well mixed from impact 
processes, so small rock fragments are expected to represent a broad area of the SPA Basin interior. Sample materials would 
be returned to Earth for mineralogical and chemical analyses, and isotopic age determinations in state-of-the-art laboratories. 
MoonRise samples would be made available for study by the scientific community worldwide.
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